In order to fully take advantage of low damage characteristics of unbonded prestressed precast concrete structures, it is important to develop a numerical model to simulate their structural performance with high accuracy. This study focuses on developing a simple fiber based model and simulating damage of post-tensioned precast concrete members for function continuity and quick recovery. First, four limit states were defined for unbonded prestressed concrete beams based on the 2015 AIJ prestressed concrete guidelines and applied to test results of six unbonded prestressed precast concrete beams. Then, a fiber-based model was developed to simulate the test results in term of load -displacement relation, strain and stress conditions of concrete, mild reinforcement and tendons. It was confirmed that the proposed model is able to simulate the test results in such good accuracy from stress and deformation aspects that appearance of limit states also agreed well with experimental data. in term of load -displacement relation, strain and stress conditions of concrete, mild reinforcement and tendons. It was confirmed that the proposed model is able to simulate the test results in such good accuracy from stress and deformation aspects that appearance of limit states also agreed well with experimental data.
Unbonded prestressed concrete structures have been attracting attention in terms of their excellent low damage performances. They are able to sustain seismic force with small residual deformation. Unbonded prestressed concrete members may crack for large scale earthquakes but cracks tend to close due to the prestressing force. In order to fully take advantage of low damage characteristics of unbonded prestressed precast concrete structures, it is important to develop a numerical model to simulate their structural performance with high accuracy. This study focuses on developing a simple fiber based model and simulating damage of post-tensioned precast concrete members for function continuity and quick recovery.
In experimental part, damage evaluation was conducted using six unbonded prestressed concrete beams. In this study, four limit states (Serviceability limit state, Reparability limit state I, Reparability limit state II and Safety limit state)
of unbonded prestressed concrete beam are defined based on the 2015 AIJ prestressed concrete guideline 13) . Drift angle of specimens at each limit states was determined by considering strain and stress state of concrete, tendon and mild steel reinforcement, residual crack width and residual drift angle. As a result, the drift angle of the specimens at each limit states were determined.
In numerical part, damage evaluation was conducted using a proposed fiber-based model. For damage evaluation, it is important to simulate hysteresis curves for unbonded prestressed concrete members with different material properties. The hysteresis characteristics of unbonded prestressed concrete members have been studied for many years.
Many of them are used for design purposes but unable to predict hysteresis curves and damage states. In addition, very few models are able to simulate unloading part of hysteresis loops with good accuracy. Since the unloading part is a key factor to determine residual displacement, it is quite important to evaluate residual crack width and deformations.
This study proposes a fiber-based model to simulate unbonded prestressed concrete beams. In this study, beam end displacement was assumed as the sum of four components. The components are rocking displacement, flexural displacement, shear displacement and slip displacement between beam and stub. The rocking displacement of beam is calculated using the fiber-based model, the flexural and shear displacement of beam was assumed as elastic, and the slip displacement is ignored in this simulations since it is small in the experiment. The model consists of fibers for cover concrete, core concrete, mild steel reinforcement, and unbonded prestressing tendons. Length of fiber elements were varied to consider effects of unbonded prestressing tendons. Menegotto-Pinto model was used for tendons; bi-linear model was used for mild steel reinforcement; and modified Kent-Park model was used for cover and core concrete. The proposed model was validated using four post-tensioned concrete beams.
After all, the proposed model simulated hysteresis loops of tested specimens with good accuracy. Furthermore, drift angle of the specimens at each limit states was calculated using analytical data in the same way as experimental part. 
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